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18.24 See Problem 18.16 for the Q-point calculation.
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4.) Use the method of feedback analysis to Vop VoD Vop
find Vzh"l, Riﬂ = V]/l'l, and Rom = V2/i2.
Assume that all transistors are matched and R = Ry= Rs=
2 3 R
that g,,; = g,,» = ImS. Neglect .. 100kQ< 10kQ< 1kQ out iy
Solution M2 *
The topology is series-series. Rip | +
The circuit is redrawn below in order to help ﬂ, Ml Ra=
. . - [ C I 4 -
identify the various terms for the analysis: A |I: e vy
IA
---0—-—-_5" V-l RG2= R5= )
+ o+ i 100k 1k i
VIA ) FO2H12P4
VS - *
+ g Rs niF |
ZIF =7 igp=0 = R5 = 1k
V2F v
2F |
o : z22F:i2F i1F=O=R4+RS= 10k€)
FO2H12S4A vir |
212F = =T, iy p=0 = Rs = 1kQ
Calculation of the A circuit:
L) v 2'
o o Vesl '-—<—>—+ - 5
+ A1)
: R» g R:LEp v % g R> R3§
& Rs % R4+Rs5 Bs Rs
o o
FO2H1284B
i Io' [Ves2' Ves2' ( EmR2 I 3
A= Ve = [Vgszl"’gsl I v )= (-g) T+g,R; | T+g,Rs | = (10)(-5)(-0.5) = 2.5 mS

Iy

A

2.5mS

v, ST+Af = 1425 = 0.714mS
Since, 7115 = o, then Ry, = 50k€lee = 50k

v
Vi =

iRy -

O

=7, Ry =-0.714mS(1kQ) = 0714 VIV

1
R, = (zyor+ Ry)(14Af) = [E +R3](1+Aﬁ) = 2kQ(3.5) = TkQ

However, the output resistance specified by the problem, R, is found as
R, = (R, - R)I Ry = 6kQUKQ = 857Q
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[l+ S 3](1+ S 5] [l+ 5 3](“‘ S ,))
2n x10 2nx10 2r x10 2n x10°

A(s) represents a low - pass amplifier with two widely - spaced poles
Open~loop: A, =5x10°=114dB | f, =0 | f,=f, =1000 Hz

{a) Als)=

{b)A common mistake would be the following:
Closed - loop: fy; = 1000Hz[1+5x10°(0.01)] = 5MHz
Oops! - This exceeds f, =100 kHz! This is a two - pole amplifier.

2x10' 2
Ayls) (s+2n xlOa)(s+ 2% x105) 2%10 22
s) = =
v 14 2x104n? ool S +1.01(2n x105)s+2x1012n2
3 5 ( . )
(s+21t x10 )(s+ 2r x10 )

Using dominant - root factorization: f, =101 kHz, f, =4.95 MHz
So the closed - loop values are fy =101 kHz and f =0.




